Introduction:The niobium (Nb) is a non-toxic element [1] and can be used in the implant since they have excellent corrosion resistance [2] and good biological compatibility in soft and hard tissues [2] [3].To achieve osteointegration, niobium requires a suitable surface like anodization and plasma electrolytic oxidation (PEO) [4]. In the present work, niobium substrates were electrochemically treated in two steps and the morphology, chemical composition, crystal systems, wettability and film adhesion were analyzed. Materials and Methods: Nb samples of 20 x 15 x 1 mm3 were obtained from 98.8 % niobium sheet. All oxidations were carried out with a Nb counter-electrode bar under potentiostatic mode and electrolyte agitat ion at room temperature. The following electrolytes were prepared to oxidize the Nb surfaces: 1. P electrolyte = phosphoric acid 0.8 mol.L-1 + H2O2 3 mol.L-1; 2. Ca electrolyte = 0.5 mol.L-1 Ca (CH3CO2)2.H2O; Mixture of P and Ca electrolytes with the proportions, both in volume: • P electrolyte 50 % + Ca electrolyte 50 %; • P electrolyte 25 % + Ca 75 % electrolyte. The procedure of the oxidation treatment in two-step involves two separate successive processes. The first step consisted in to create a pre-layer oxidizing all Nb samples in P electrolyte under 200 V for 60 s, then, they were washed in distilled water; secondly, the pre-layers were re-oxidized for 60 s under following parameters: 1. 270 V using Ca electrolyte (270V/Ca sample); 2. 350 V using P + Ca mixture electrolyte (350V/P+Ca sample); 3. 350 V using P 25 % + Ca 75 % mixture electrolyte (350V/P25%+Ca75% sample). The film adhesion on the substrate was evaluated by nanoscratch test. Oxidized surface and nanoscratch morphologies were analyzed by sc anning electronic microscopy. The crystalline phases were identified by X-ray diffraction (XRD). The chemical compositions were obtained by EDS-energy dispersive spectroscopy. Average surfac e roughness (Ra) was measured by a profilometer. The contact angle measurement was performed with a goniometer by sessile drop technique, using 1 µL of distilled water. Results: All films showed porous surfaces containing calcium, phosphorus, and higher hydrophilicity than the niobium polished. Roughness average measured, remained in the sub-micrometric range. The XRD patterns identified peaks assigned to orthorhombic Nb2O5 and identified apatite presenc e in oxidations that containing higher proportions of Ca electrolyte. Nanoscratch tests display that samples with apatite on the surface presented wide and deep trails. However, also the better results as exposure of substrate (they had rare or no exposure the metallic substrate). Discussion: All two-step oxidized niobium surface demonstrated great features for applications in the osseointegration processes: the favorable chemical composition that increases the biocompatibility[5]; hydrophilicity[6]; crystalline niobium pentoxide (orthorhombic)[7] and crystalline calcium phosphate (apatite) [7]. The poor mechanical properties of apatite limit its application. A good way to fix this is to cover metallic implants with hydroxyapatite [8], like the surfaces produced on niobium by two-step oxidation process. Conclusion: Two-step oxidation is a simple, inexpensive and fast technique and analyzing the set of surface features obtained, we can to allege that these surfaces have potentially a promising use in osteointegrable implants.
